**Core tip:** Despite the high diagnostic yield of small bowel capsule endoscopy (SBCE) in the study of iron-deficiency anemia (IDA), the clinical relevance and bleeding potential of findings such as red spots or mucosal erosions (P1 lesions) remain uncertain. We found that P1 lesions were commonly found in the SBCE of patients with IDA and their presence was associated with non-steroidal anti-inflammatory drugs use. The outcomes of patients with P1 lesions do not differ significantly from those with P0 lesions or normal SBCE. An algorithm with a stepwise approach to the patients with IDA who are submitted to SBCE is proposed.

INTRODUCTION
============

Iron-deficiency anemia (IDA) is a highly common medical condition occurring in 2%-5% of adult men and postmenopausal women in developed countries\[[@B1]\]. These patients are often referred to gastroenterologists, accounting for up to 13% of all referrals\[[@B1]\]. Except for premenopausal women in whom the menstrual blood loss is the commonest cause of IDA, blood loss from the gastrointestinal (GI) tract is the most frequent reason for developing IDA. Consequently, the study of the GI tract is the cornerstone in the initial approach of these patients. While upper endoscopy and colonoscopy may reveal the causative lesion in 70%-80% of patients, there is still a reasonable proportion of patients in which these procedures will be unrevealing\[[@B2]\].

Recent guidelines on IDA recommend an empirical trial of iron supplementation before the study of small bowel\[[@B1]\]. Nonetheless, this strategy may delay a definitive diagnosis, which may be unacceptable in some subgroups of patients, particularly those with other associated GI symptoms. With the advent of small bowel capsule endoscopy (SBCE) and device-assisted enteroscopy, in the setting of normal upper and lower GI tract, the study of small bowel should be strongly considered. In fact, in these patients, about 75% of them will have a potentially bleeding lesion in the small bowel which can explain IDA\[[@B3]\]. Due to its wide availability, patient acceptance and safety, SBCE is recommended by current guidelines as a first-line examination, before consideration of other diagnostic modalities\[[@B2]\].

The diagnostic yield of SBCE in patients with IDA is variable among studies, but has been reported to be as high as 66%\[[@B4]\]. Although SBCE may identify different lesions, IDA cannot be equally attributable to all of them. There are certainly some lesions such as angioectasias or tumours, whose bleeding potential is greater than that of scarce red spots, submucosal veins or small bowel diverticula. Saurin et al\[[@B5]\] proposed a classification of lesions in 3 groups according to their bleeding potential: P0 lesions included visible submucosal veins, diverticula without the presence of blood, or nodules without mucosal breaks, which are believed to have no bleeding potential; P1 lesions, such as red spots on the intestinal mucosa or small or isolated erosions, were regarded as having uncertain hemorrhagic potential; and P2 lesions are those considered to have a high potential for bleeding, and include angioectasia, ulcers, tumours or varices. While several studies have focused on the clinical significance of P2 lesions and their risk factors\[[@B6],[@B7]\], little is known about P1 lesions. What are the characteristics of patients with P1 lesions? Are there any risk factors for these lesions? What is the IDA recurrence rate of patients with P1 lesions? What should be the best approach in patients with IDA and P1 lesions found on SBCE? These were some unanswered questions that warranted further investigation.

Therefore, the present study was designed to better characterize patients with P1 lesions, namely their natural history, to identify risk factors for their presence in the small bowel of patients examined by SBCE, and to propose a stepwise approach to these patients.

MATERIALS AND METHODS
=====================

Study design
------------

This was a single-center, retrospective case-control study. All the 222 patients referred to our center for the investigation of IDA between September 2008 and August 2013 were reviewed. Anemia was defined according to the World Health Organization criteria, *i.e*. hemoglobin level of \< 12 g/dL in nonpregnant women and \< 13 g/dL in men\[[@B1]\], while IDA was defined when the previous hemoglobin values were associated with a ferritin level of \< 15 μg/L\[[@B8]\]. Premenopausal women were cautiously observed by a gynecologist and gynecologic causes for IDA were ruled out previous to SBCE referral. Patients with IDA and P1 lesions on SBCE were considered cases, while those patients with P0 lesions or negative examinations were included in the control group. Patients with P2 lesions were excluded of study analysis. Data from each patient was collected by reviewing medical records and included demographic data such as age and gender, as well as clinical data namely comorbidities and regular medications. The burden of comorbidities was assessed using the Charlson Comorbidity Index\[[@B9]\]. This index estimates the risk of death due to comorbid disease, and includes a total of 22 variables, scored 1, 2, 3 or 6, depending on the risk of dying associated with each one\[[@B9]\]. Relevant medication for analysis included proton pump inhibitors (PPIs), acetylsalicylic acid and other antiplatelet agents, anticoagulants, and non-steroidal anti-inflammatory drugs (NSAIDs). During the follow-up period, the performance of additional diagnostic exams for the study of IDA, IDA recurrence and death were assessed. IDA recurrence was consistently defined as hospitalization due to symptomatic anemia, decrease of \> 2 g/dL in the hemoglobin value, transfusion of red blood cells, or melena or hematochezia with non-diagnostic upper endoscopy and colonoscopy, occurring \> 30 d after the initial episode. This study was approved by the local Ethical Committee.

SBCE procedure
--------------

After a clear liquid diet in the previous day and a 12 h fasting period, patients were instructed to swallow the capsule (PillCam SB2 or SB3, Given Imaging, Yoqneam, Israel) with a simethicone solution to reduce bubble formation as previously reported\[[@B10]\]. No other specific small bowel preparation was used. To minimize the possibility of incomplete examination, capsule location was assessed using the Real Time Viewer System one hour after the beginning of the exam, and if it was still in the gastric cavity, 10 mg of domperidone were given to the patient\[[@B11]\]. Patients were allowed to drink clear fluids 2 h after the passage of the capsule to the stomach and to have a light snack 4 h from the beginning of the examination. Each SBCE video was analyzed by two SBCE experts (with experience of reporting more than 500 SBCE) at a speed of 12 frames per second. When no consensus was reached regarding the SBCE findings, the video was simultaneously reviewed by both experts so no discrepancy remained. No cases of capsule retention or aspiration were observed.

SBCE findings
-------------

The SBCE findings were classified according to the system reported by Saurin et al\[[@B5]\], which divides the small bowel lesions in three distinct groups: angioectasias, varices, ulcerations and tumours represent P2 lesions; red spots and small or isolated erosions are considered P1 lesions; submucosal veins, diverticula and nodules are included in the P0 lesions group. When none of these findings were found, the SBCE examination was considered negative. Examples of some P1 lesions found on SBCE are shown in Figure [1](#F1){ref-type="fig"}.

![P1 lesions found on small bowel capsule endoscopy findings. A: isolated erosion; B: Isolated erosion; C: Red spot; D: Red spot.](WJG-22-8568-g001){#F1}

Statistical analysis
--------------------

Quantitative data was expressed as mean ± standard deviation. Univariate analysis was performed using the Student's *t* test for continuous variables and the *χ^2^* or Fisher's exact test for categorical variables. A *P* value of \< 0.05 was considered to denote statistical significance. Statistical analysis was performed using the IBM SPSS Statistics for Windows version 20.0 (Armonk, New York, Unites States).

RESULTS
=======

Patients' characteristics
-------------------------

Out of the 222 patients referred to our center for SBCE for the study of IDA from September 2008 until August 2013, 122 had P2 lesions on examination and were excluded from the final analysis. From the remaining 100 patients, 37 were found to have P1 lesions on small bowel (29 had small or isolated erosions, and 8 had red spots) and were included in the case group, while 63 had P0 lesions or negative examinations and were regarded as controls. The baseline characteristics of the analyzed patients are summarized in Table [1](#T1){ref-type="table"}. Concerning demographic characteristics, namely mean age and gender, no significant differences were found between cases and controls. P1 lesions were not associated with a heavier burden of comorbidities as shown by the absence of significant differences in the mean Comorbidity Charlson Index between cases and controls. Regarding the regular medication, no differences were found between groups in the consumption of PPI, acetylsalicylic acid, other antiplatelet agents or anticoagulants. Contrarily, the use of NSAID was significantly higher in patients with IDA and P1 lesions (*P =* 0.01, OR = 12.0, 95%CI: 1.38-104.1).

###### 

Demographic and clinical characteristics of patients

  **Characteristic, *n* (%)**                  **Cases (*n* = 37)**   **Controls (*n* = 63)**   ***P* value**
  -------------------------------------------- ---------------------- ------------------------- ---------------
  Age, mean ± SD                               57.2 ± 15.6            55.4 ± 19.5               0.609
  Female gender                                29 (78.4)              46 (73.0)                 0.55
  Mean Comorbidity Charlson Index, mean ± SD   4.1 ± 2.8              3.9 ± 3.2                 0.612
  PPI                                          8 (21.6)               17 (27.0)                 1.000
  Acetylsalicylic acid                         15 (40.5)              14 (22.2)                 0.051
  Other antiplatelet agents                    5 (13.5)               12 (19.0)                 0.477
  Anticoagulants                               9 (24.3)               8 (12.7)                  0.135
  NSAID                                        6 (16.2)               1 (1.6)                   0.01

PPI: Proton pump inhibitors; NSAID: Non-steroidal anti-inflammatory drugs.

Patients' follow-up
-------------------

While 13 patients had follow-up intervals shorter than 12 mo and were excluded from this subanalysis, the remaining 87 patients had longer follow-up periods. Globally, the mean follow-up interval was 34.0 ± 16.6 mo (range from 12 to 72 mo). Data related to follow-up of cases and controls, namely its duration, submission to further diagnostic modalities, IDA recurrence and death are presented in Table [2](#T2){ref-type="table"}. Thirty-three cases (37.9%) and 54 controls (62.1%) had a follow-up longer than 12 mo. No significant differences were found in the duration of follow-up between groups. The strategy of requiring further diagnostic modalities was significantly more common in the control group (*P =* 0.033). In general, in the sum of 39 cases and controls submitted to further examinations, a total of 33 upper endoscopies, 37 colonoscopies, 2 SBCE, and 3 99-mTc labeled red-blood cell scintigraphies were performed. Despite a final diagnosis could not be established in 31 (75.8%) patients, a definitive diagnosis was reached in the remaining: 4 patients had colonic angioectasia, 1 patient had Cameron's lesions, 1 patient had gastric antral vascular ectasia, 1 patient had a duodenal angioectasia, and 1 patient had a benign gastric ulcer. During the follow-up, a total of 29 patients (9 cases and 20 controls) had rebleeding, but no significant differences were found in the rebleeding rate between groups. The mean interval time between SBCE and the rebleeding episode was 17.8 mo. A total of 9 patients (4 cases and 5 controls) died during the follow-up. In all of them the cause of death was not directly attributed to IDA: 3 patients died of sepsis, 2 of terminal cirrhosis, 1 of terminal chronic kidney disease, 1 of terminal heart failure, 1 had hemorrhagic stroke, and 1 had malignant mesothelioma.

###### 

Follow-up characterization

  **Characteristic, *n* (%)**       **Cases (*n* = 33)**   **Controls (*n* = 54)**   ***P* value**
  --------------------------------- ---------------------- ------------------------- ---------------
  Follow-up duration, mean ± SD     31.7 ± 17.2            38.2 ± 15.9               0.075
  Further diagnostic examinations   10 (30.3)              29 (53.7)                 0.033
  IDA recurrence                    9 (21.6)               20 (37.0)                 0.349
  Death                             4 (12.1)               5 (9.3)                   0.725

IDA: Iron-deficiency anemia.

DISCUSSION
==========

The role of SBCE in the study of IDA is currently unquestionable, as shown in different international guidelines\[[@B2],[@B12]\]. Despite lacking the potential for therapeutic intervention, due to its safety, acceptance, availability, and diagnostic yield, SBCE is nowadays a first-line procedure for the study of small bowel causes for IDA. The type of lesions that can be found in patients with IDA submitted to SBCE is highly variable and include angioectasia, small bowel tumours, villous atrophy, ulcers, erosions, strictures, varices\[[@B13]-[@B15]\]. As the bleeding potential is not the same for all types of lesions, there was a need to classify them according their hemorrhagic potential. The most widely accepted classification system is the one proposed by Saurin et al\[[@B5]\].

P2 lesions are known to have a high bleeding potential, with some studies reporting a rebleeding rate of up to 36.8%\[[@B16]\]. Different studies have also reported several factors that are associated with P2 lesions on SBCE of patients with IDA, namely NSAID and antiplatelet use, higher transfusion requirements, moderate to severe chronic kidney disease, older age, hypertension, hypercholesterolemia, and anticoagulants\[[@B6],[@B7],[@B17],[@B18]\].

While the natural history and risk factors for P2 lesions are relatively well established, the presence of P1 lesions on the SBCE of patients with IDA and its associated uncertainty may pose serious concerns regarding the best management in this clinical scenario.

Regarding the features of patients presenting with P1 lesions, we found that although women were more commonly submitted to SBCE for the study of IDA, P1 lesions had no gender predominance. The mean age of patients in both cases and controls was in the sixth decade of life, reflecting the increasing prevalence of IDA in people older than 50 years old\[[@B19]\]. However, unlike P2 lesions which seem to be more common in older patients, the presence of P1 lesions does not seem to be influenced by age. It is well known that several conditions such as ischemia, collagen vascular diseases, metabolic disorders or systemic inflammatory diseases may be associated with small bowel mucosal damage. In this study we aimed to investigate if any particular condition or a higher comorbidity burden as a whole were responsible for P1 lesions found on SBCE. We found that neither any of the 22 conditions contemplated in the Charlson Comorbidity Index nor the mean Charlson Comorbidity Index value were significantly more common in the case group. Many drugs like NSAID, corticosteroids, digoxin, ferrous salts, immunosuppressors, or enteric-coated potassium have been also linked to small bowel lesions. From the analyzed medication, we found that only NSAID chronic use was significantly more common in patients with P1 lesions and IDA, being associated with a 12 fold increased risk. In fact, it has been reported that up to 75% of NSAID users will have some degree of small bowel mucosal damage, which can lead to anemia or protein loss\[[@B20],[@B21]\]. The proposed mechanism is an increased mucosal permeability induced by NSAID which may lead to inflammation that manifests subsequently as reddened, edematous folds, and areas of denuded villi, petechiae, erosions and ulcers\[[@B22]\]. We had also particular interest in assess the potential association between the use of PPI and P1 lesions. While the gastroprotective effect of PPI is well established, being mediated not only by their anti-secretory properties, but also by inhibition of neutrophil functions and antioxidant actions\[[@B23]\], the effect of PPI in small bowel mucosa is still poorly understood. Some authors advocate that PPI may not be able to repair NSAID-induced small bowel mucosal damage in part because of significant lesion in mechanical barrier function and reduction in epidermal growth factor\[[@B24]\]. Others argue that PPI therapy may even worsen the NSAID-induced injury due to their ability to affect enteric microbial populations\[[@B25]\]. We found no relation between the use of PPI and P1 lesions.

We aimed to characterize the natural history of patients with IDA and P1 lesions on SBCE. According to our results, the mean follow-up time did not differ significantly between cases and controls, suggesting that the presence of P1 lesions on SBCE do not influence the decision to keep the patients under regular surveillance. Regarding IDA recurrence, we found that although no significant differences were found between groups it occurred in about a fifth of patients with P1 lesions and in about a third of patients with P0 lesions or negative SBCE, which is conformable with our previously published results\[[@B26]\]. In fact, it is now known that patients with a negative SBCE (that includes in most studies patients with P1 and P0 lesions) may still be at risk of rebleeding, which can be as high as 50%\[[@B27]\]. Until definitive guidelines about this topic are published, the approach to patients without P2 lesions on SBCE is left to case-by-case decision, but generally relies on one of two strategies: submitting patients to more examinations either to further explore potentially bleeding causes in the GI tract or alternative causes for IDA, or instead assume a "wait and see" policy. In our series, despite a final diagnosis was reached only in a minority of patients who were further studied, the causative lesion for IDA was within reach of conventional upper and lower endoscopic examinations in all of them, a possibility that have been well established in other studies\[[@B28],[@B29]\]. We verified that the number of patients submitted to further diagnostic testing during the follow-up was significantly higher when P0 lesions or no lesions were found on small bowel CE, which means that P1 lesions were often interpreted as lesions that could justify patient's anemia, not requiring further investigation.

As it was our intention, and according to the presented results, we propose in Figure [2](#F2){ref-type="fig"} an algorithm with a stepwise approach to the patients with IDA who are submitted to SBCE. Upon the performance of SBCE for the study of IDA, patients should be classified in one of the 3 groups according to the SBCE findings. On one hand, patients with P2 lesions should receive medical, endoscopic or surgical therapy directed to the specific finding. Additionally, these patients should discontinue NSAID and have their indications for antiplatelets and anticoagulants reassessed as they may be associated with continuous mucosal damage and rebleeding. On the other hand, patients with P1 lesions should be encouraged to stop NSAID use as they are associated with a 12 fold increased risk of small bowel mucosal damage, potentially leading to IDA and protein loss. Independently of the SBCE findings, and as the risk of IDA recurrence is not negligible even in patients with P0 lesions or a negative small bowel CE, patients should receive regular surveillance for rebleeding or IDA recurrence during 2 years without advancing immediately to further investigations. The definition of a 2-year surveillance period is somehow arbitrary, but is in accordance with the current evidence which suggests that most patients will rebleed within the first 2 years after the index event\[[@B26]\]. If rebleeding or IDA recurrence do not occur during the proposed 2-year period, patients may be discharged from the Gastroenterology Clinic. However, if the patient rebleeds or presents recurrent IDA anytime during the follow-up interval, further investigation is suggested. Investigation of alternative causes of IDA such as malnutrition, haematological diseases, chronic liver or renal disease should be thoroughly seek. At this point, if GI bleeding is still strongly suspected, repeat conventional upper endoscopy and colonoscopy may prove valuable as they are cheaper, safer, readily available, and can identify a definitive diagnosis, if not in all, in the great majority of patients. Only when upper endoscopy and colonoscopy are negative, should patients be submitted to other diagnostic modalities such as device-assisted enteroscopy, computed tomography enterography or magnetic resonance enterography.

![Approach to patients with iron-deficiency anemia submitted to small bowel capsule endoscopy. IDA: Iron-deficiency anemia; SBCE: Small bowel capsule endoscopy; NSAID: Non-steroidal anti-inflammatory drug.](WJG-22-8568-g002){#F2}

In conclusion, P1 lesions are commonly found in the SBCE of patients with IDA, particularly after the fifth decade of life. Their presence is associated with NSAID use and may in some cases represent a subtle form of NSAID enteropathy. The outcomes of patients with P1 lesions do not differ significantly from those with P0 lesions or normal SBCE, but keeping these patients under regular surveillance for at least 2 years seems to be a prudent approach. Although immediate further investigation after SBCE may not be warranted for all patients, at least those with recurrent IDA should be investigated for alternative non-gastrointestinal causes of IDA, as P1 lesions in the small bowel seem to have little or no clinical relevance.

COMMENTS
========

Background
----------

Small bowel capsule endoscopy (SBCE) remains a crucial diagnostic instrument for the study of iron-deficiency anemia (IDA). Despite its high diagnostic yield, the clinical relevance and bleeding potential of findings such as red spots or isolated mucosal erosions (P1 lesions) remain uncertain.

Research frontiers
------------------

The present study was designed to better characterize patients with P1 lesions, namely their natural history, to identify risk factors for their presence in the small bowel of patients examined by SBCE, and to propose a stepwise approach to these patients.

Innovations and breakthroughs
-----------------------------

P1 lesions are commonly found in the SBCE of patients with IDA, particularly after the fifth decade of life. Their presence is associated with non-steroidal anti-inflammatory drugs (NSAIDs) use and may in some cases represent a subtle form of NSAID enteropathy. The outcomes of patients with P1 lesions do not differ significantly from those with P0 lesions or normal SBCE. Although immediate further investigation after SBCE may not be warranted for all patients, at least those with recurrent IDA should be investigated for alternative non-gastrointestinal causes of IDA, as P1 lesions in the small bowel seem to have little or no clinical relevance.

Applications
------------

An algorithm with a stepwise approach to the patients with IDA who are submitted to SBCE is proposed.

Terminology
-----------

SBCE findings can be classified in 3 groups of lesions according to their bleeding potential: P0 lesions included visible submucosal veins, diverticula without the presence of blood, or nodules without mucosal breaks, which are believed to have no bleeding potential; P1 lesions, such as red spots on the intestinal mucosa or small or isolated erosions, were regarded as having uncertain hemorrhagic potential; and P2 lesions are those considered to have a high potential for bleeding, and include angioectasia, ulcers, tumours or varices.

Peer-review
-----------

All to many times researchers are faced with the challenge of how to interpret the significance of a red spot seen on wireless capsule endoscopy but there is a dearth of literature on advising the risk of a rebleeding or how to properly manage the patient. When controlling for the Charleston index, the use of NSIADs appeared to be associated with a higher risk of P1 lesions translating to a 12 fold increased risk. Interestingly, P1 lesions did not have a higher risk of rebleeding whereas P2 lesions have a 36.8% rate. Moreover, from a management perspective, this study enlightens our awareness regarding NSAID use and its relationship to possible rebleeding risk. The algorithm was by the authors also presented very interesting.
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